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(54) Digital broadcast receiving device 

(57) A digital broadcast receiving device includes a 
first processor (105) for extracting added information; 
storage means (118) for storing the added information: 
and a second processor (106) having a low power con- 
sumption mode and a normal power mode, for effecting 
the circuit control for the watching and listening opera- 
tion according to a preset program and the added infor- 
mation. The first processor (105) informs the second 
processor (106) that the added information is extracted, 
the second processor (106) changes the mode thereof 
to the normal power mode when it is informed from the 
first processor (105) that the added information is 
extracted while it is set in the low power consumption 
mode in the standby state, writes the added information 
extracted by the first processor (105) into the storage 
means (118), and changes the mode thereof into the 
low power consumption mode after completion of the 
write operation. As a result, when the digital broadcast 
in which added information is periodically updated is 
received, the added information can be updated while 
the power consumption is suppressed to minimum in 
the standby state and the watching and listening opera- 
tion can be rapidly started at the time of changeover 
from the standby state to the watching and listening 



state. 
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Description 

[0001 ] This invention relates to the improvement of a 
digital broadcast receiving device used in a digital 
broadcasting system. 

[0002] Recently, the digital signal processing tech- 
niques for video and audio signals have markedly pro- 
gressed and various systems are developed in various 
countries in the world to attain digital broadcasting serv- 
ices and a combination of the broadcasting and commu- 
nication. Among them, the most important technique is 
the compression technique for video and audio signals. 
As the compression technique, MPEG, JPEG, H.261 
are mainly used, for example. Particularly, the compres- 
sion technique proposed by ISO/IEC13818-1 (Moving 
Picture Coding Experts Group (ISO/IEC 
JTC1/SC29/WG11)) is studied for international stand- 
ardization of the broadcasting, communication and stor- 
age media. 

[0003] In the ISO/IEC13818-1, not only a compressed 
video signal but also bit streams compressed for each 
data, audio signal and video signal of a program are 
multiplexed and broadcast and the content of a control 
portion for receiving a specified program is fixedly deter- 
mined on the receiver side. 

[0004] The multiplex control for bit streams in the 
broadcasting and communication of ISO/IEC13818-1 is 
briefly explained with reference to FIGS. 1 and 2. 
[0005] FIG. 1 shows models of a video- 1 system and 
video-2 system in a packet forming method, and video 
data and audio data are first divided into one-frame 
units and headers are attached to the respective units to 
constitute PES (Packetized Elementary Stream). The 
length of PES is variable. Further, in order to multiplex 
video data and audio data on the time base, each PES 
is basically divided for every 184 bytes to make packets 
and a header of 4 bytes is added to each packet to 
make a TP (Transport Packet) of 188 bytes. FIG. 1 
shows a case wherein video data and audio data are 
multiplexed, but in practice, added data of a program 
and data such as program information are formed into a 
TP form and multiplexed on the time base. 
[0006] Next, a method for constructing a bit stream for 
broadcasting is explained with reference to FIG. 2. 
[0007] In FIG. 2, programs A, B indicate one program, 
and they are output as TS(A), TS(B) in which a video-2 
system, audio-2 system, ECM (Entitlement Control 
Messages)-1 system and program map table (PMT : 
Program Map Table) supplied for each program are mul- 
tiplexed by multiplexing devices 1 , 2. In this case, video, 
audio and ECM respectively indicate video data, audio 
data and added information data and PMT contains a 
packet ID for identifying video data, audio data and 
added information data and a description relating to the 
program. In TS(A), TS(B) of the programs A, B, a pro- 
gram association table (PAT), network information table 
(NIT), conditional access table (CAT), individual user 
key information (EMM (Entitlement Management Mes- 



sages) information) which is necessary for watching 
and listening to the program and is supplied to the indi- 
vidual receiver and the like are multiplexed and output 
as a TS corresponding to transfer channel data. 

s [0008] In the above digital broadcasting system, in 
order to simplify the watching and listening manage- 
ment of subscribers, individual user key information is 
periodically updated on the transmitter side. Therefore, 
in order to rapidly start the watching and listening oper- 

w ation when the standby state is changed over to the 
watching and listening state, it is necessary to monitor 
the updating operation of the individual user key infor- 
mation on the receiver side. In this case, the trouble- 
some condition can be coped with by maintaining the 

is sub-power supply for a necessary circuit such as a 
processor for managing the individual user key informa- 
tion in the ON state, but this will wastefully consume 
power. 

[0009] As described above! if a method for maintain- 
20 ing the sub-power supply for a necessary circuit in the 
ON state is used to monitor the updating of added infor- 
mation on the receiver side in a case where added infor- 
mation such as individual user key information is 
periodically updated in a digital broadcasting system, 
25 power will be wastefully consumed. 

[001 0] An object of this invention is to provide a digital 
broadcast receiving device capable of updating added 
information while the power consumption is suppressed 
to minimum in the standby mode when digital broadcast 
30 in which added information is periodically updated is 
received and rapidly starting the watching and listening 
operation when the standby state is changed over to the 
watching and listening state. 

[001 1 ] A digital broadcast receiving device according 

35 to this invention comprises a first processor for extract- 
ing at least added information containing mail informa- 
tion or information used for watching and listening to a 
program and multiplexed on a digital broadcast signal 
from the broadcast signal; storage means for storing 

40 added information; and a second processor having a 
low power consumption mode and a normal power 
mode, for effecting the circuit control for the watching 
and listening operation according to a preset program 
and added information; wherein the first processor 

45 extracts the added information which meets a predeter- 
mined filter condition from the digital broadcast signal 
and informs the second processor that the added infor- 
mation is extracted, and the second processor is set 
into the low power consumption mode when the device 

so is set in the standby state, and changed over to the nor- 
mal power mode from the low power consumption mode 
when it is informed from the first processor that the 
added information is extracted, then the second proces- 
sor transfers and writes the added information extracted 

55 by the first processor into the storage means after it is 
changed into the normal power mode, and is returned to 
the lower power consumption mode again after the writ- 
ing operation of the added information is completed. 
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[0012] With the above construction, when the first 
processor extracts added information for watching and 
listening to the program from a digital broadcast signal 
in the standby state, it informs the second processor 
that the added information is extracted. Then, the sec- 5 
ond processor is changed over from the low power con- 
sumption mode to the normal power mode, transfers 
and stores the added information from the first proces- 
sor into the storage means, and is then returned to the 
low power consumption mode again after completion of 10 
the storage of the added information. 
[001 3] As a result, since the second processor detects 
the added information in the standby state and is oper- 
ated in the normal power mode only when the added 
information is stored into the storage means, the added is 
information can be updated while the power consump- 
tion is suppressed to minimum, thereby permitting the 
watching and listening operation to rapidly start when 
the standby state is changed over to the watching and 
listening state. 20 
[0014] This summary of the invention does not neces- 
sarily describe all necessary features so that the inven- 
tion may also be a sub-combination of these described 
features. 

[0015] The invention can be more fully understood 25 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a diagram showing the packet construction 
of a system layer of ISO/IEC1 3818-1 ; 30 
FIG. 2 is a block circuit diagram showing the con- 
struction of a system layer of ISO/IEC13818-1 ; 
FIG. 3 is a block construction diagram showing one 
embodiment of a digital broadcast receiving device 
according to this invention; 35 
FIG. 4 is a flowchart for illustrating an example of 
the operation of a host processor effected when 
watching and listening record information stored 
into a smart card in the above embodiment is trans- 
ferred to the center; *o 
FIG. 5 is a flowchart for illustrating an example of 
the operation of the host processor effected when 
EMM information supplied from a stream de-pack- 
etting processor in the above embodiment is held in 
a DRAM; 45 
FIG. 6 is a flowchart for illustrating an example of 
the operation of the stream de-packetting processor 
effected when the version of section data in the 
above embodiment is updated; 

FIG. 7 is a flowchart for illustrating an example of so 

the operation of the host processor effected when 

the version of event information table data in the 

above embodiment is updated; 

FIG. 8 is a flowchart for illustrating an example of 

the operation of the stream de-packetting processor 55 

effected when the version of event information table 

data in the above embodiment is updated; 

FIG. 9 is a flowchart for illustrating examples of the 



operations of the stream de-packetting processor 
and host processor effected when the version of 
event information table data in the above embodi- 
ment is updated; 

FIG. 10 is a timing diagram showing the flow of a 
process of a receiving device for a bit stream as 
another embodiment designed for attaining power 
saving; 

FIG. 1 1 is a timing diagram showing the flow of a 
process of the receiving device when a log is trans- 
mitted in the standby state in the above embodi- 
ment; 

FIG. 12 is a flowchart showing the flow of a whole 
process in the above embodiment; 
FIG. 13 is a flowchart showing the flow of a con- 
crete process in the above embodiment; 
FIG. 14 is a flowchart showing the flow of another 
concrete process in the above embodiment; 
FIG. 15 is a flowchart showing the flow of still 
another concrete process in the above embodi- 
ment; and 

FIG. 16 is a flowchart showing the flow of another 
concrete process in the above embodiment. 

[001 6] There will now be described an embodiment of 
this invention with reference to the accompanying draw- 
ings. 

[0017] FIG. 3 shows the construction of a digital 
broadcast receiving device which is one embodiment of 
this invention. In FIG. 3, a digital modulated broadcast 
signal such as a ground wave, BS (Broadcasting Satel- 
lite), CS (Communication Satellite) and CATV (Cable 
Television) is supplied to a terminal 100. The broadcast 
signal supplied to the terminal 100 is converted into a 
digital signal in an A/D converter 101, subjected.to the 
demodulation process in a demodulation circuit 102, 
subjected to the FEC decoding process in an FEC 
decoder 103, and then supplied to a de-scramble circuit 
104. The de-scramble circuit 104 is to de-scramble the 
output of the FEC decoder 103 and the output signal 
thereof is supplied to a stream de-packetting processor 
105. 

[0018] The stream de-packetting processor 105 
effects the de-packetting process for a transport packet 
defined by IS013818-1 and ETSI based on the output 
of the de-scramble circuit 104 and an audio PES signal 
in the signal subjected to the de-packetting process is 
transferred to an MPEG audio decoder 107 according to 
PDI specified by a host processor 106. The MPEG 
audio decoder 107 effects the decoding process for the 
transferred audio PES signal to convert the same into 
an audio signal and the audio signal is supplied to an 
audio reproducing device (not shown) via a terminal 
108. 

[0019] Further, among the signal subjected to the de- 
packetting process in the stream de-packetting proces- 
sor 1 05, the video PES signal is transferred to an MPEG 
video decoder 109. Like the audio signal, the video PES 
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signal is subjected to the decoding process in the 
MPEG video decoder 109, subjected to the encoding 
process in an NTSC encoder 110 and then output as a 
video signal to a monitor (not shown) via a terminal 111. 
At this time, an SDRAM 1 12 is used as a buffer for data 
of the MPEG audio decoder 107 and MPEG video 
decoder 109. 

[0020] Further, added information and the like sub- 
jected to the de-packetting process in the stream de- 
packetting processor 105 are transferred to the host 
processor 106. The host processor 106 downloads the 
program from a ROM 1 13 at the time of turn-ON of the 
power supply switch and starts various types of applica- 
tion softwares 106a so as to effect the following control 
operation based on information which the viewer or lis- 
tener inputs and which is supplied from a Sub-MPU 
(Micro Processing Unit) 1 14 and added information sup- 
plied from the stream de-packetting processor 105. 

(1) The operation of inputting/outputting data to or 
from a high-speed interface 115 is controlled. 

(2) Watching and listening record data is formed 
and the watching and listening record data is trans- 
mitted to the center of the provider by use of a 
modem 116. 

(3) Data such as a response is transmitted by use 
of the modem 116 while interactive broadcast such 
as a questionnaire is received. 

(4) Watching and listening record data is formed 
and held in a smart card 117 when the viewer uti- 
lizes the pay per view (PPV) system. 

(5) When a scrambled program is received, key 
information of the program is drawn from the smart 
card 1 1 7 so as to permit the program to be watched 
and listened. 

(6) Added information transmitted from the stream 
de-packetting processor 105 is held in a DRAM 
(Dynamic Random Access Memory) 118. 

(7) Settings for effecting the de-packetting process 
are made for the stream de-packetting processor 
105. 

(8) The decoding processes of the MPEG audio 
decoder 107 and MPEG video decoder 109 are 
controlled. 

(9) When EMM, ECM are acquired by the stream 
de-packetting processor 105, the version thereof is 
managed, and if the version is updated, the old 
information is replaced, information of an individual 
is extracted from EMM and information of the pro- 
gram is extracted from ECM and stored into the 
smart card 1 17 as key information. 

(10) The period at which individual EMM is 
acquired is determined based on transmission 
period information of individual EMM and the timing 
of reception of the individual EMM. 

[0021 ] The above digital broadcast receiving device 
has a watching and listening state in which the viewer 



watches and listens and a standby state in which the 
viewer stops watching and listening. In the watching and 
listening state, the power supplies of all of the circuits 
are turned ON to effect the viewable operation (normal 

5 operation), and in the standby state, the power supplies 
for circuits including the A/D converter 101 to the stream 
de-packetting processor 105 and the DRAM 118 are 
turned ON as in the watching and listening state to 
maintain the normal operation state. At this time, the 

70 host processor 1 06 is set in the low power consumption 
mode and the power supply for the other portion is set 
in the OFF state and may be turned ON when neces- 
sary to operate the corresponding portion. 
[0022] The smart card 1 1 7 indicates a card defined by 

15 IS07816 or a corresponding card. In the smart card 
117, key information for permitting a specified program 
to be watched and listened is previously stored, and 
when the specified program is watched and listened by 
use of the key information, watching and listening 

20 record data of the specified program is written. 

[0023] Further, the low power consumption mode of 
the host processor 106 indicates a mode in which the 
power consumption is lowered by partially interrupting 
the operation of the host processor 106, but the bus 

25 release request from the exterior can be accepted or a 
corresponding mode. The host processor 106 contains 
a timer for executing the periodic process. 
[0024] Next, the operations of the stream de-packet- 
ting processor 105 and host processor 106 in the 

30 standby state are explained for each case. 

(1) In a case where watching and listening record 
data is informed to the center of the provider by use 
of the monitor 116, the host processor 106 per- 

35 forms the operation as shown in the flowchart of 
FIG. 4. 

First, when the time previously specified by the 
timer is reached, the data transmission operation is 
started (step S11) and the mode is changed from 

40 the low power consumption mode to the normal 
power mode (step S12). Then, the power supplies 
of the smart card 1 1 7 and modem 1 16 are turned 
ON to set them into the operative state (steps S13, 
S14) and extract watching and listening record data 

45 from the smart card 1 1 7 (step S1 5). 

Next, a call is issued to the modem 1 1 6 to con- 
nect the center to the communication line (step 
S16) and transmit the watching and listening record 
data extracted from the smart ca»d 117 to the 

so center side via the modem 116 (step S17). After 
this, the power supplies of the modem 116 and 
smart card 117 are turned OFF (step S18) to set 
the low power consumption mode again (step S19). 

(2) In a case where EMM information transmitted 
55 from the stream de-packetting processor 105 is 

held in the DRAM 118, the stream de-packetting 
processor 105 and host processor 106 perform the 
operation as shown in the flowchart of FIG. 5 as a 
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method 1 for coping with the above operation. 

First, when EMM information which meets the 
predetermined filter condition is received (step 
S21), the stream de-packetting processor 106 
informs the host processor 106 that EMM informa- 5 
tion is received (step S22). The host processor 106 
changes the mode from the low power consumption 
mode to the normal power mode in response to 
reception of the information (step S23), receives 
the EMM information from the stream de-packetting w 
processor 105 (step S24) and writes the EMM infor- 
mation into the DRAM 118 (step S25). After this, 
the mode thereof is returned to the low power con- 
sumption mode (step S26) and the process is ter- 
minated. 15 

Further, as a method 2 for coping with the 
above operation, the stream de-packetting proces- 
sor 105 and host processor 106 may be operated 
as follows. First, when the receiving device itself is 
set into the standby state, the host processor 106 20 
permits the stream de-packetting processor 105 to 
act as a bus master and is set into the low power 
consumption mode. When the stream de-packet- 
ting processor 105 receives EMM information in the 
standby state, it directly writes the EMM information 25 
into the DRAM 1 18. At this time, the host processor 
106 maintains the low power consumption mode. 

(3) In a case where mail information transmitted 
from the stream de-packetting processor 105 is 
held in the DRAM 1 1 8, the host processor 1 06 per- 30 
forms the following operation as a method 1 for cop- 
ing with the above operation. 

First, when it receives information that mail 
information is transmitted from the stream de-pack- 
etting processor 105, the mode thereof is changed 35 
from the low power consumption mode to the nor- 
mal power mode. Then, it writes the mail informa- 
tion transmitted from the stream de-packetting 
processor 105 into the DRAM 118 and is set into 
the low power consumption mode again. 40 

Further, as a method 2 for coping with the 
above operation, the stream de-packetting proces- 
sor 105 and host processor 106 may be operated 
as follows. That is, when the receiving device itself 
is set into the standby state, the host processor 1 06 45 
permits the stream de-packetting processor 1 05 to 
act as a bus master and is set into the low power 
consumption mode. In the standby state, the host 
processor 106 maintains the low power consump- 
tion mode and the stream de-packetting processor so 
105 directly writes mail information transmitted into 
the DRAM 118. 

(4) In a case where the version of section data 
defined by IS013818-1 and ETSI is updated, the 
host processor 106 performs the following opera- 55 
tion as a method 1 for coping with the above opera- 
tion. 

First, when the host processor 106 receives 



information that section data of new version is 
received from the stream de-packetting processor 
105, the mode thereof is immediately changed from 
the low power consumption mode to the normal 
power mode. Then, it writes section data of the new 
version transferred from the stream de-packetting 
processor 105 into the DRAM 1 18 and makes a set- 
ting for the stream de-packetting processor 105 for 
de-packetting and fetching section data of new ver- 
sion. After this, the mode thereof is returned to the 
low power consumption mode. 

Further, as a method 2 for coping with the 
above operation, the stream de-packetting proces- 
sor 105 and host processor 106 may be operated 
as shown in the flowchart of FIG. 6. 

First, when the receiving device itself is set into 
the standby state, the host processor 106 permits 
the stream de-packetting processor 105 to act as a 
bus master and is set into the low power consump- 
tion mode (step S27). When the stream de-packet- 
ting processor 105 receives section data of new 
version which meets the predetermined filter condi- 
tion in the standby state (step S28), it writes the 
data into the DRAM 1 18 and makes a setting for de- 
packetting and fetching section data of new version 
(step S29). At this time, the host processor 106 
maintains the low power consumption mode. _ 
(5) In a case where the version of event information 
table (EIT) data defined by ETSI is updated as a 
special example of the case (4), the stream de- 
packetting processor 105 and host processor 106 
are operated as shown in the flowchart of FIG. 7 as 
a method 2 for coping with the above operation. 

[0025] First, the stream de-packetting processor 105 
receives SI (System Integration) information of new ver- 
sion which meets the predetermined filter condition, for 
example, for every 3 hours (step S30) and informs the 
host processor 106 that it has received the SI informa- 
tion (step S31). The host processor 106 changes the 
mode thereof from the low power consumption mode to 
the normal power mode in response to reception of the 
information (step S32). 

[0026] Then, the stream de-packetting processor 105 
transfers SI information of new version to the host proc- 
essor 106 (step S33). The host processor 106 receives 
the SI information and stores the same into the DRAM 
1 18, makes a setting for de-packetting and fetching sec- 
tion data of new version for the stream de-packetting 
processor 105 (step S34) and is then set to the low 
power consumption mode (step S35). 
[0027] Further, the stream de-packetting processor 
105 and host processor 106 are operated as shown in 
the flowchart shown in FIG. 8 as a method 2 for coping 
with the above operation. 

[0028] First, when the receiving device itself is set into 
the standby state, the host processor 106 permits the 
stream de-packetting processor 105 to act as a bus 
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master and changes the mode thereof from the normal 
power mode into the low power consumption mode 
(step S36). In the standby state, the stream de-packet- 
ting processor 105 receives SI information of new ver- 
sion which meets the predetermined filter condition for 
every 3 hours and starts the signal processing operation 
(step S3 7). Then, it writes the received SI information of 
new version into the DRAM 118 (step S38) and makes 
a setting for de-packetting and fetching section data of 
new version (step S39). At this time, the host processor 
106 maintains the low power consumption mode. 
[0029] Further, the stream de-packetting processor 
105 and host processor 106 are operated as shown in 
the flowchart shown in FIG. 9 as a method 3 for coping 
with the above operation. 

[0030] First, the host processor 106 changes the 
mode thereof from the low power consumption mode to 
the normal power mode for every 3 hours and sets a 
new filter condition in the stream de-packetting proces- 
sor 105 so that ETI information can be acquired from 
the stream de-packetting processor 105 (step S40). 
Then, it receives ETI information thus obtained, updates 
the ETI information held in the DRAM 118 and then 
changes the mode thereof to the low power consump- 
tion mode again (step S41). After this, the stream de- 
packetting processor 105 acquires ETI information 
based on the thus set filter condition and directly writes 
the same into the DRAM 118 (step S42). 
[0031 ] As described above, according to this embodi- 
ment, when the stream de-packetting processor 105 
extracts mail information or EMM information for watch- 
ing and listening to the program from a digital broadcast 
signal containing a video signal and audio signal in the 
standby state, it informs the host processor 106 that the 
EMM information or mail information is extracted. Then, 
the host processor 106 changes the mode thereof from 
the low power consumption mode to the normal power 
mode, transfers and stores the EMM information or mail 
information from the stream de-packetting processor 
105 into the smart card 1 17 or DRAM 118, and is set 
into the low power consumption mode again after com- 
pletion of the storage. 

[0032] Therefore, the power consumption can be sup- 
pressed to minimum in the standby state and the watch- 
ing and listening operation can be immediately started 
when the operation mode is changed from the standby 
state to the watching and listening state by storing mail 
information or EMM information necessary for the 
watching and listening operation in the smart card 117 
or DRAM 1 18 in the standby state. 
[0033] Further, the host processor 106 permits the 
stream de-packetting processor 105 to act as a bus 
master and maintains the low power consumption mode 
in the standby state and the stream de-packetting proc- 
essor 105 directly writes EMM information or mail infor- 
mation into the DRAM 118 so that the power 
consumption of each circuit can be further suppressed 
in the standby state. Further, when the version of sec- 



tion data is updated, the same operation can be 
attained. 

[0034] In a case where watching and listening record 
data stored in the smart card 1 17 is transferred to the 

5 center in the standby state, watching and listening 
record data can be transferred to the center while the 
power consumption is suppressed to minimum in the 
standby state and the center can collectively manage 
the watching and listening record data for the program 

10 by changing the mode of the host processor 106 from 
the low power consumption mode to the normal power 
mode, setting the power supplies of the modem 1 1 6 and 
smart card 117 in the ON state, reading out watching 
and listening record data from the smart card 117 and 

is transferring the same to the center via the modem 1 16, 
and then setting the power supplies of the modem 116 
and smart card 1 1 7 into the OFF state to set the low 
power consumption mode. Further, when watching and 
listening record data is stored in the DRAM 118, the 

20 host processor 106 may read out the watching and lis- 
tening record data from the DRAM 1 18 and transfer the 
same to the center via the modem 1 1 6. 
[0035] In the above embodiment, a case wherein 
EMM information or mail information is stored in the 

25 DRAM 118 is explained, but the information may be 
stored in the smart card 117. In this case, if the host 
processor 106 is informed that EMM information or mail 
information is received from the stream de-packetting 
processor 105 in the standby state, the mode thereof is 

30 changed from the low power consumption mode to the 
normal power mode and it turns ON the power supply of 
the smart card 1 1 7. Then, the host processor 106 trans- 
fers and stores EMM information or mail information 
from the stream de-packetting processor 105 into the 

35 smart card 117, turns OFF the power supply of the 
smart card 117 after completion of the storage, and 
then the mode thereof is returned to the low power con- 
sumption mode. 

[0036] In the above embodiment, in a state in which 

40 the user dose not view a program and the power supply 
is turned OFF (the AC power supply is made active as it 
is), only the signal processing system containing the 
MPEG audio decoder 107, and MPEG video decoder 
109 and the succeeding-stage circuits is set into the 

45 OFF state, and the signal processing system containing 
the stream de-packetting processor 105 and the pre- 
ceding-stage circuits is fully operated and electricity is 
used wasteful ly. The following embodiment is made to 
solve this problem. 

so [0037] It is assumed in the following embodiment that 
information indicating the transmission period of EMM is 
contained in SI information and is transmitted from the 
transmission side for the power supply OFF state in 
which the user does not view the program. If the user 

55 stops watching the program and turns OFF the power 
supply on the receiver side, the built-in timer is set 
according to the next EMM acquiring timing based on 
the EMM transmission period information after EMM 
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next transmitted is received and information is updated 
in the host processor 106 and the power supply thereof 
and the power supply of the above signal processing 
system are turned OFF and the standby state is set. 
Then, if an ON instruction is issued at timing specified 
by the timer, the power supply thereof and the power 
supply of the above signal processing system are 
turned ON to start reception (wake up) and check the 
version of EMM. If the version is updated, EMM is 
updated, and if the version is not updated, the timer is 
set again. After this, the same operation is repeatedly 
effected to save electricity. 

[0038] If EMM transmission period information is not 
contained in SI information on the transmission side, the 
EMM transmission period is derived on the receiver side 
during the operation of the receiving device, and when 
the standby state is set, time shorter than the EMM 
transmission period is set in the timer so as to stably 
acquire EMM although the efficiency is somewhat low- 
ered. 

[0039] When the viewer watches a program in the 
construction of FIG. 3, electricity is supplied to all of the 
circuits, but if the viewer stops watching the program 
and the receiving device is set into the standby state, 
the built-in timer is set to time immediately before the 
next EMM acquiring time based on the individual EMM 
acquiring period set up by the host processor 1 06 at the 
time of turn-ON of the power supply as shown in FIG. 
1 0, and then the power supplies of all of the circuits are 
turned OFF and the standby mode is set. At the time set 
by the timer, wake-up is made to turn ON the power sup- 
plies of the system ranging from the antenna to the de- 
packetting processor 105, acquire EMM, subject the 
same to the updating process as required, then set the 
built-in timer again, and turn OFF the power supplies of 
all of the circuits. After this, the above operation is 
repeatedly effected until the receiving device is oper- 
ated. 

[0040] In a case where the host processor 106 is set 
into the standby mode, the bus which the host proces- 
sor 106 takes charge of is open to the exterior circuit. 
That is, when the power supply is temporarily turned ON 
to acquire EMM, only the power supplies for the system 
ranging from the antenna to the de-packetting proces- 
sor 105 and the DRAM 118 may be turned ON, and if 
EMM is received, the de-packetting processor 105 
makes an interrupt so that the host processor 106 may 
be changed over from the standby state to the power 
supply ON state, then the version of the received EMM 
is checked, the EMM is updated if the version thereof is 
changed, the newly acquired EMM is discarded if the 
version thereof is not changed, and the host processor 
106 is set into the standby state again. After issuance of 
the interrupt, the power supplies for the system ranging 
from the antenna to the de-packetting processor 105 
are turned OFF. 

[0041] As shown in FIG. 10, in order to correct an error 
of the transmission period according to the precision of 



the transmission period of EMM, time shorter than the 
detected transmission period is set in the timer and, 
when the time set has elapsed, the power supplies for 
the system ranging from the antenna to the de-packet- 

5 ting processor 105 are controlled to be turned ON. In a 
case where the viewer turns OFF the power supply of 
the receiving device when EMM is received, the above 
operation is repeatedly effected so as to always acquire 
the newest EMM. In order to acquire individual EMM, 

w various other table data may be acquired and stored 
into the DRAM 118 until EMM is acquired and updated 
when the power supplies for the system ranging from 
the antenna to the de-packetting processor 105 and 
containing the DRAM 1 18 are set in the ON state. 

15 [0042] FIG. 1 1 shows the operation in a case where a 
log watched at time other than the time set by the timer 
is transmitted to the broadcasting station side. When 
the watched log is transmitted, the power supplies for 
the host processor 106 and modem are turned ON, but 

20 at this time, the timer is not reset and next EMM is 
received with the period kept unchanged. When the 
receiving device is turned ON irrespective of the timer, 
remaining time to the time when the receiving device is 
next turned OFF may be set into the timer so as to attain 

25 the same effect. 

[0043] Next, the concrete process flow is explained. 
[0044] FIG. 1 2 shows the flow of the whole process by 
taking it into consideration that the transmission period 
information is broadcast together with EMM information 

30 on the broadcasting station side. When service recep- 
tion is started, EMM and EMM transmission period 
information are received (step S51), and after interrup- 
tion of EMM reception (step S52), next EMM acquire- 
ment timing (EMM transmission period - specified time) 

35 is calculated based on the EMM transmission period 
and the timing at which the EMM is received and set into 
the timer (step S53). After elapse of time set in the timer, 
wake-up is made to start receiving EMM (step S54) and 
then the process of the step S51 is effected again. 

40 [0045] The above process has a feature that the EMM 
receiving timing is determined based on the timing at 
which the EMM is received and EMM transmission 
period information and the state for receiving EMM is 
set up at the time earlier than the time at which EMM is 

45 transmitted by the specified time. 

[0046] FIG. 13 shows the flow of a process containing 
the control for the power supply when the receiving 
device is set into the standby state. First, when the 
receiving device (IRD) is turned ON and set into the 

so reception state, whether or not the viewer makes a 
request of the state change to the standby state is 
checked (step S61). If the request is made, EMM and 
EMM transmission period information are received 
(step S62), and after interruption of EMM reception 

55 (step S63), next EMM acquirement timing (EMM trans- 
mission period - specified time) is calculated based on 
the EMM transmission period and the timing at which 
the EMM is received and set into the timer (step S64). 
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During the time set in the timer, the sub-CPU 114 per- 
mits only the remote control reception function to be 
made active, the main CPU (host processor 106) sets 
the power saving mode, the power supplies of the cir- 
cuits other than the memory (DRAM 118) are turned 5 
OFF (step S65). 

[0047] Whether or not the viewer has changed the 
IRD to the ON state is checked in this state (step S66), 
if the change to the ON state is made, the step S61 is 
effected again, and if no change is made, the main CPU w 
(host processor 106) turns ON the power supplies for 
the system ranging from the antenna to the de-packet- 
ting processor 105 to acquire EMM after elapse of time 
set in the timer (step S67), and then the step S62 is 
effected again. is 
[0048] The above process has a feature that the whole 
circuits of the IRD are made active only during the EMM 
reception period when the viewer sets the IRD into the 
standby state and the circuits except the circuit for man- 
aging time are not made active in the other time. Partic- 20 
ularly, the process has a feature that no electricity is 
supplied to the antenna while the viewer sets the IRD 
into the standby state and electricity is supplied to the 
antenna only during EMM reception in a case where the 
IRD supplies electricity to the antenna. 2s 
[0049] FIG. 14 shows the flow of the process in a case 
where other SI information is acquired at the time of 
EMM acquirement in the standby state and the informa- 
tion is held in addition to the function shown in FIG. 13. 
First, when the receiving device (IRD) is turned ON and 30 
set into the reception state, whether or not the viewer 
makes a request of the state change to the standby 
state is checked (step S71). If the request is made, 
acquirement and updating of SI information other than 
EMM are effected (step S72) and whether reception of 35 
EMM and EMM transmission period information is com- 
pleted or not is checked (step S73). 
[0050] If the reception is not completed, the step S72 
is effected again, and if the reception is completed, 
interruption of EMM reception is made (step S74) and 40 
then next EMM acquirement timing (EMM transmission 
period - specified time) is calculated based on the EMM 
transmission period and the timing at which the EMM is 
received and set into the timer (step S75). During the 
time set in the timer, the sub-CPU 114 permits only the 45 
remote control reception function to be made active, the 
main CPU (host processor 106) sets the power saving 
mode, the power supplies of the circuits other than the 
memory (DRAM 118) are turned OFF (step S76). 
[0051] Whether or not the viewer has changed the so 
IRD to the ON state is checked in this state (step S77), 
if the change to the ON state is made, the step S71 is 
effected again, and if no change is made, the main CPU 
(host processor 106) turns ON the power supplies for 
the system ranging from the antenna to the de-packet- 55 
ting processor 105 to acquire EMM after elapse of time 
set in the timer (step S78), and then the step S72 is 
effected again. 
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[0052] The above process has a feature that the whole 
circuits of the IRD are made active only during the EMM 
reception period when the viewer sets the IRD into the 
standby state and other SI information is also acquired 
and stored into the memory for holding information until 
EMM is acquired. 

[0053] FIG. 1 5 shows another example of the process. 
First, when the IRD is turned ON and set into the recep- 
tion state, EMM and EMM transmission period informa- 
tion are received (step S81), and after interruption of 
EMM reception (step S82), next EMM acquirement tim- 
ing (EMM transmission period - specified time) is calcu- 
lated based on the EMM transmission period and the 
timing at which the EMM is received and set into the 
timer (step S83). 

[0054] At this time, whether or not the viewer has 
changed the IRD to the standby state is checked (step 
S84), if no change is made, the step S81 is effected 
again, and if the change is made, the main CPU (host 
processor 106) turns ON the power supplies for the sys- 
tem ranging from the antenna to the de-packetting proc- 
essor 105 to acquire EMM (step S85) after elapse of 
time set in the timer when the power supply is turned 
ON. In this state, EMM and EMM transmission period 
information are received (step S86), and after interrup- 
tion of EMM reception (step S82), next EMM acquire- 
ment timing (EMM transmission period - specified time) 
is calculated based on the EMM transmission period 
and the timing at which the EMM is received and set into 
the timer (step S88). During the time set in the timer, the 
sub-CPU 114 permits only the remote control reception 
function to be made active, the main CPU (host proces- 
sor 106) sets the power saving mode, the power sup- 
plies of the circuits other than the memory (DRAM 1 18) 
are turned OFF (step S89). 

[0055] At this time, whether or not the viewer has 
changed the IRD to the ON state is checked (step S90), 
if the change to the ON state is made, the step S81 is 
effected again, and if no change is made, the main CPU 
(host processor 106) turns ON the power supplies for 
the system ranging from the antenna to the de-packet- 
ting processor 105 to acquire EMM (step S91) after 
elapse of time set in the timer and the step S86 is 
effected again. 

[0056] The above process has a feature that EMM 
reception is repeatedly effected in the extracted EMM 
transmission period also when the viewer watches the 
program by use of the IRD, and in a case where the 
viewer once sets the IRD into the standby state and the 
viewer turns OFF the power supply of the IRD and then 
turn ON the same for permitting the broadcasting sta- 
tion to fetch the watching and listening record, EMM is 
acquired during the ON period. 

[0057] FIG. 16 shows still another example of the 
process. First, when the IRD is turned On and set into 
the reception state, EMM and EMM transmission period 
information are received (step S101), and after interrup- 
tion of EMM reception (step S102), next EMM acquire- 
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ment timing (EMM transmission period - specified time) 
is calculated based on the EMM transmission period 
and the timing at which the EMM is received and set into 
the timer (step S103). 

[0058] At this time, whether or not the viewer has 
changed the IRD to the standby state is checked (step 
S104), if no change is made, the step S101 is effected 
again, and if the change is made, remaining time of the 
time set in the timer set when the change is made to the 
standby state is calculated, the timer is set again, and 
after elapse of time set in the timer, the main CPU (host 
processor 106) turns ON the power supplies for the sys- 
tem ranging from the antenna to the de-packetting proc- 
essor 105 to acquire EMM (step S105). 
[0059] In this state, EMM and EMM transmission 
period information are received (step S106), and after 
interruption of EMM reception (step S107), next EMM 
acquirement timing (EMM transmission period - speci- 
fied time) is calculated based on the EMM transmission 
period and the timing at which the EMM is received and 
set into the timer (step S108). During the time set in the 
timer, the sub-CPU 114 permits only the remote control 
reception function to be made active, the main CPU 
(host processor 1 06) sets the power saving mode, the 
power supplies of the circuits other than the memory 
(DRAM 118) are turned OFF (step S109). 
[0060] At this time, whether or not the viewer has 
changed the IRD to the ON state is checked (step 
S1 10), if the change to the ON state is made, the step 
S101 is effected again, and if no change is made, the 
main CPU (host processor 106) turns ON the power 
supplies for the system ranging from the antenna to the 
de-packetting processor 105 to acquire EMM (step S91 ) 
after elapse of time set in the timer and then the step 
S106 is effected again. 

[0061] The above process has a feature that EMM 
reception is repeatedly effected in the extracted EMM 
transmission period also when the viewer watches the 
program by use of the IRD, and in a case where the 
viewer changes the IRD into the standby state or the 
power supply of the IRD is once turned ON and then 
turned OFF according to the change for permitting the 
broadcasting station to fetch the watching and listening 
record or the like, time set in the timer is adequately 
changed based on the timing at which the IRD is turned 
OFF and the period in which EMM is received so as to 
acquire EMM. At this time, the IRD is made active, then 
time is set in the timer based on the EMM reception tim- 
ing and the EMM transmission period information, and 
after elapse of the set time, EMM reception is effected 
and the circuits except the circuit for managing time are 
not made active in the other time. 
[0062] This invention is not limited to the above 
embodiment and this invention can be variously modi- 
fied without departing from the technical scope thereof. 
[0063] As described above, according to this inven- 
tion, there is provided a digital broadcast receiving 
device in which added information can be updated while 
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the power consumption is suppressed to minimum in 
the standby state at the time of reception of digital 
broadcast in which added information is periodically 
updated and the watching and listening operation can 
be rapidly started when the operation state is changed 
from the standby state to the watching and listening 
state. 

Claims 

1 . A digital broadcast receiving device characterized 
by comprising: 

a first processor (105) for extracting at least 
updating information for selecting a program, or 
added information containing mail information 
or information for watching and listening to a 
program and multiplexed on a digital broadcast 
signal from the digital broadcast signal; 
first storage means (1 18) for storing the added 
information or updating information; and 
a second processor (106) having a low power 
consumption mode and a normal power mode, 
for effecting the circuit control for the watching 
and listening operation according to a preset 
program and the added information or updating 
information; 

wherein said first processor (105) extracts the 
added information or updating information 
which meets a predetermined filter condition 
from the digital broadcast signal and informs 
said second processor (106) that the added 
information or updating information is 
extracted, and said second processor (106) is 
set into the low power consumption mode 
when the device is set in the standby state, and 
is changed into the normal power mode from 
the low power consumption mode when it is 
informed from said first processor (105) that 
the added information or updating information 
is extracted, then said second processor (106) 
transfers and writes the added information or 
updated information extracted by said first 
processor (105) into said first storage means 
(118) after the mode thereof is changed into 
the normal power mode, and is returned to the 
lower power consumption mode again after the 
writing operation of the added information or 
updating information is completed. 

50 

2. A digital broadcast receiving device according to 
claim 1, characterized in that said first storage 
means (118) is a memory card used for watching 
and listening to a program, a power supply thereof 

55 is selectively turned ON/OFF by said second proc- 
essor (106) in a state in which said second proces- 
sor (106) is set in the normal power mode, and the 
added information or updating information can be 
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written when the power supply thereof is set in the 
ON state. 

3. A digital broadcast receiving device according to 
claim 1 , characterized by further comprising sec- 
ond storage means (117) for storing watching and 
listening record information; and transmitting 
means (116) for transmitting the watching and lis- 
tening record information to a center; 

wherein said second processor (106) 
changes the mode thereof from the low power con- 
sumption mode to the normal power mode, sets the 
power supply of said transmitting means (116) in 
the ON state, reads out the watching and listening 
record information from said second storage means 
(117), transmits the same to the center via said 
transmitting means (116), then sets the power sup- 
ply of said transmitting means (116) in the OFF 
state and the mode thereof is set into the low power 
consumption mode again in a case where the 
watching and listening record information is trans- 
mitted to the center while the device is set in the 
standby state. 

4. A digital broadcast receiving device according to 
claim 1 or 3, characterized in that said second stor- 
age means (1 1 7) is a memory card used for storing 
the watching and listening record information, a 
power supply thereof is selectively turned ON/OFF 
by said second processor (106) in a state in which 
said second processor (106) is set in the normal 
power mode, and set into the ON state to permit the 
watching and listening record information to be 
read out when the watching and listening record 
information is transmitted to the center, and set into 
the OFF state after the watching and listening 
record information is transmitted to the center. 

5. A digital broadcast receiving device characterized 
by comprising: 

a first processor (105) for extracting at least 
updating information for selecting a program, or 
added information containing mail information 
or information for watching and listening to a 
program and multiplexed on a digital broadcast 
signal from the digital broadcast signal; 
first storage means (118) for storing the added 
information or updating information; and 
a second processor (106) having a low power 
consumption mode and a normal power mode, 
for effecting the circuit control for the watching 
and listening operation according to a preset 
program and the added information or updating 
information; 

wherein said second processor (106) permits 
said first processor (105) to write the added 
information or updating information when it is 



set into the standby state and the mode thereof 
is set in the low power consumption mode, and 
said first processor (105) accesses said stor- 
age means based on the write permission to 
5 said first storage means (118) given by said 

second processor (106) and transfers and 
writes the added information or updating infor- 
mation extracted from the digital broadcast sig- 
nal into said first storage means (118). 

w 

6. A digital broadcast receiving device according to 
claim 5, characterized in that said first storage 
means (1 18) is a semiconductor memory into which 
the added information or updating information can 

75 be written. 

7. A digital broadcast receiving device characterized 
by comprising: 

20 a first processor (105) for extracting at least 

updating information for selecting a program, or 
added information containing mail information 
or information for watching and listening to a 
program and periodically multiplexed on a dig- 
25 itai broadcast signal from the digital broadcast 

signal; 

first storage means (1 18) for storing the added 
information or updating information; and 
a second processor (106) having a low power 
30 consumption mode and a normal power mode, 

for effecting the circuit control for the watching 
and listening operation according to a preset 
program and the added information or updating 
information; 

35 wherein said first processor (105) extracts tim- 

ing information and the added information or 
updating information which meets a predeter- 
mined filter condition from the digital broadcast 
signal, informs said second processor (106) 

40 that the added information or updating informa- 

tion is extracted and transmits the timing infor- 
mation to said second processor (106), and 
said second processor (106) has a timer for 
informing that preset time after turn-OFF time 

45 has elapsed and repeatedly effects a process 

for calculating time at which next added infor- 
mation or updating information is transmitted 
based on the timing information obtained in the 
operative state of the receiving device, setting 

so the calculated time into said timer, acquiring 

the added information or updating information 
when it is informed that the time set in said 
timer has elapsed, then calculating time at 
which next added information or updating infor- 

55 mation is transmitted, and setting the calcu- 

lated time into said timer. 

8. A digital broadcast receiving device according to 
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claim 7, characterized in that second processor 
(106) makes a circuit for receiving the added infor- 
mation or updating information active during a 
period in which the added information or updating 
information is received when the receiving device is 5 
set in the standby state and makes circuits other 
than a circuit for managing time non-active in the 
other period. 

9. A digital broadcast receiving device according to 10 
claim 7, characterized in that said second proces- 
sor (106) supplies electricity to an antenna for 
receiving the added information or updating infor- 
mation active during a period in which the added 
information or updating information is received is 
when the receiving device is set in the standby state 
and sets the antenna in the non-power supply state 

in the other period. 

10. A digital broadcast receiving device according to 20 
claim 7, characterized in that second processor 
(106) acquires other service information during a 
period in which the added information or updating 
information is received and stores the acquired 
service information into said first storage means 25 
(118) when the receiving device is set in the 
standby state. 

11. A digital broadcast receiving device according to 
claim 7, characterized by further comprising sec- 30 
ond storage means (117) for storing watching and 
listening record information; and transmitting 
means (116) for transmitting the watching and lis- 
tening record information to a center; 

wherein said second processor (106) calculates 35 
time to be set into said timer by taking into consid- 
eration a period for reading out watching and listen- 
ing record information from said second storage 
means (117) and transmitting the same to the 
center via said transmitting means (116) when a 40 
watching and listening record information request 
signal is extracted. 

12. A digital broadcast receiving device according to 
claim 7, characterized in that second processor as 
(106) makes said second storage means (117) and 
transmitting means (116) active only in a period for 
transmission of the watching and listening record 
information when the receiving device is set in the 
standby state and makes said second storage so 
means (117) and transmitting means (116) non- 
active in the other period. 
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